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The current study aimed to attain implications for teaching material development by a science teacher, through 
a reframing of a specialized research paper into a “learning” process of a specialized scientist, followed by a further 
reconstruction into a learner’s “learning” process. We analyzed and investigated the perspectives necessary for 
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teaching material development, through understanding the structure of a paper published in the Journal of 
Organometallic Chemistry, as well as interviewing with the author of the paper regarding the paper writing process. 
The result indicated that the process of learning of this specialized scientist was characterized by finding a research 
topic that led to new discoveries through conducting numerous experiments. The results indicated that the scientist 
focused on heuristic experiments from which he developed experiment plans and the next research topic by trial-
and-error and condition control. If we were to place this “learning” process in the context of teaching material 
development of a science teacher, it is important to have a point of view that something new would be discovered 
by a student and something unexpected might occur. Although experiments in high school chemistry usually have 
prescribed results, experiments are new for the students. In addition, the current study elucidated the importance of 
a science teacher’s understanding of the creation process of “scholarly knowledge by a scientist” and its mechanism 
of transposition in his or her teaching material studies. 
Key Words: High School Chemistry, A “Learning” Process, Teaching Material Development 
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研 究 方 法 は ， Journal of Organometallic 
Chemistry 誌に 2011 年に掲載された論文 PhP
－ PPh group bound to 1,8-positions of 
naphthalene: Preparation of cis isomer and 















































の c や d にそれぞれ示すようなシス型とトラ
ンス型の異性体の構造をもつ。ジホスフィン
部の２つの非共有電子対はシンペリプラナー
 図１  
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ラ ン ス 型
異 性 体 と
そ の ２ 倍
量 の テ ト
ラ ヒ ド ロ
チ オ フ ェ
ン の 塩 化
金（Ⅰ）錯
体 と の 反
応 に よ り
生 成 す る
こ と が で
きる。この
反 応 は ス
ム ー ス に
進行し，シ
ス 型 や ト
ラ ン ス 型
の化合物１で架橋された金の二核錯体を得る
ことができる。この物質のプロトン照射リン













































子内における Au…Au 間距離は 4.1260Å
      図７  
    図８  
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錯 体 分 子 内 に お け る Au…Au 間 距 離 の
5.2390Å より明らかに小さく，シス型のタン
グステン二核錯体の W…W 間距離の 5.1661Å
よりも非常に小さい。タングステンの錯体に
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論 ） あ る い は Anthropological Theory of 
Didactics（人間学的教授理論）（例えば，Bosch 
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